Cellular and molecular mechanisms of impaired dopaminergic function during aging.
One important cause of impaired motor function during aging is deterioration of the dopamine system. Such motor deficits in experimental animals can be closely related to loss of striatal dopamine receptors, and similar observations have now been made in humans. Two mechanisms account for the age-related decrease in striatal dopamine receptor levels: loss of receptor-containing neurons and reduced rates of receptor synthesis. The striatal neurons affected by aging appear to reside in a kainic-acid-sensitive population. Attempts to mimic those death mechanisms which occur in vivo using cultured neurons suggest that large D2-dopamine-receptor-containing cells may be the most vulnerable. Whether dopamine itself, the endogenous neurotransmitter for the cells, may ultimately be toxic to these neurons remains to be determined. The levels of D2-receptor mRNA in the surviving neurons is reduced during aging. This decrement is apparently due to a decreased rate of mRNA biosynthesis. Future experiments must therefore focus on the regulatory elements of this gene in order to determine why its transcription is selectively affected by aging. Finally, various interventions have been shown to delay or reverse the age changes characteristic of the dopaminergic system. Both dopamine receptors and motor function have been manipulated by diet and exercise as well as 6-OH-dopamine lesions and estrogen and prolactin administration. The possibility that such treatments might eventually be utilized therapeutically has become increasingly real as our knowledge of the affected cellular and molecular processes continues to expand.